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Features Application

® Resolution: 14bit ® Communication for wireless and broad-band
® sample rate: 250MSPS ® receiver

® SNR > 65dB ® Communication Test Equipment

e SFDR > 70dB ® subsystem of Radar and satellite

® Power Consumption:< 0.45W ® Power Amplifier linearization

® PIN and ADS4149 series Compatible

Description

The CD41ADA49 of 14-bit A/D Converter ( Analog-to-Digital Converter) with sampling rates up
to 250MSPS is monolithic integrated circuits manufactured using CMOS Technology , this
Converter has characteristics of high speed and high precision. A new design approach is taken
advantage in this A/D Converter to achieve high dynamic performance as well as
ultra-low-power at 1.8V supply. It is can be used for multi-carrier broadband communication
application.

The elementary diagram of A/D Converter. This circuit include pipelining processing, out driver
circuit, internal generation reference circuit, Clock duty cycle stabilizer, control logic and digital
Correction circuit.

This circuits are available in a compact QFN-48 package and can alternative similar products of

ADS4149 made by Texas Instrument (TI).
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Pin Configurati?ns
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Figure 1.1. Pin Configuration

Pin DescriptionI

mm

GNDp

VDDD

QOR

QCLK-

QCLK+

DFS
OE

VDDA

GND,

Digital ground

Digital power

Overflow bit

Clock output (-)

Clock output (+)

Output data format

Output enables

Analogue power

Analogue ground

26

27

28

29

30
31

32

33

GND,

VDDA

SEN

SDATA

SCLK

RESET
DNC

DNC

DD0-/DD1-

Simulation ground

Simulation power

Serial interface enable

Serial interface data input

Serial interface clock
input

Reset

No connection

No connection

DO, D1 Negative output
of DO, D1
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Differential clock DO, D1 Positive output of
10 INCLK+ ] 34 DD0+/DD1+
input (+) DO, D1
Differential clock -
11 INCLK- . 35 VDDD Digital Power
input (-)
12 GND, Analogue ground 36 GNDp Digital ground
. D2, D3 Negative output
13 VCM Common-mode input 37 DD2-/DD3-
of D2, D3
D2, D3 Positive output of
14 GND, Analogue ground 38 DD2+/DD3+
D2, D3
Differential analogue input D4, D5 Negative output
15 IN+ 39 DD4-/DD5-
(+) of D4, D5
Differential analogue input D4, D5 Positive output of
16 IN- 40 DD5+/DD5+
) D4, D5
D6, D7 Negative output
17 GND, Analogue ground 41 DD6-/DD7-
of D6, D7
D6, D7 Positive output of
18 VDDA Analogue power 42 DD6+/DD7+
D6. D7
D8, D9 Negative output
19 GND, Analogue ground 43 DD8-/DD9-
of D8, D9
D8, D9 Positive output of
20 VDDA Analogue power 44 DD8+/DD9+
D8. D39
. DD10-/DD11 | D10, D11 Negative
21 DNC No connection 45
output of D10, D11
DD10+/DD1 | D10, D11 Positive output
22 VDDA Analogue power 46
of D10, D11
1+
DD12-/DD13 A D12, D13 Negative
23 DNC Backup 47
output of D12, D13
DD12+/DD1 | D12, D13 Positive output
24 VDDA Analogue power 48

of D12, D13
3+

Figure 1.2 Pin Description
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Block Diagram and Timing Characteristics,

OVvDD
Internal T
Reference I
Generator 1
) v OF
Output CLKOUT
AN+ 9-stage | | Digital | | drive
AIN- pipeline correction >
| mil
Clock =
Stabilizati Control VDD
on Circuit Logic i ij—:
GND
L ===
ENC+ ENC-  Control Signal =
Figure 1.3 Block Diagram
N+3  N+4 . N+12
N+2 Ne1o R
Input signal

VDS clock cycle > tsu
i |2 S (EODOEEOO OXEXOXEXOXEXD)

N |
Figure 1.4 Timing characteristics

Performance ParameterI

Resolution
SNR fCLK=250MHZ, f|N=3OMHZ 69 71 - dBFS

© 2025 CoreadDvices Micro. 5. Chinese version:CD41AD49
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fCLK=250MHZ, f|N=7OMHZ 68 70 -
fak=250MHz, fy=170MHz | 67 69 --
fck=250MHz, fy=30MHz 68 70 --
SINAD
fck=250MHz, fy=70MHz 67 69 -- dBFS
fck=250MHz, fy=170MHz | 66 68 --
SFDR fck=250MHz, fy=30MHz 78 82 --
fck=250MHz, f\=70MHz 77 80 -- dBFS
fak=250MHz, f\=170MHz | 76 78 --
ENOB fck=250MHz, fy=30MHz 10.5 -- -- Bit
DNL fck=250MHz, fy=10MHz -0.99 +0.8 -- LSB
INL fck=250MHz, fy=10MHz -- +35 t5 LSB
Digital characters
Differential Input
-- -" 2 -" Vpp
Voltage Range
Input Resistance - - 1 - MQ
input capacitance - - 4 - pF
Analogue input
9. P . - 480 -- MHz
bandwidth
Common-Mode
-- -- 0.95 -- \Y
Output Voltage
DC characters
Offset error -- -15 3 15 mV
Gain error - -2 -- 2 %FS
Power dissipation
Analog Current LVDS mode (350mV) -- 138 150 mA
Digit current LVDS mode (350mV) -- 65 80 mA
Analog power
. LVDS mode (350mV) -- 2484 270 mwW
consumption
Digital power
. LVDS mode (350mV) -- 117 144 mwW
consumption
Sleep power
. LVDS mode (350mV) -- 35 25 mw
consumption
Digital characters
Input Logic Voltage
.p g 9 -- 1.5 -- -- \Y
High
Input Logic Voltage
P 9 9 -- -- -- 0.3 \Y
Low
Input Logic Voltage
.p 9 9 -- -15 -- 15 uA
High
Low input current - -2 -- 2 uA
LVDS differential LVDS mode (350mV) 200 350 500 mV
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output voltage
LVDS common-mode

LVDS mode (350mV) 0.8 1.05 1.3 \Y
output voltage
Time parameter
Aperture delay -- 0.6 0.8 1.2 ns
Data setting time LVDS mode (350mV) 0.35 0.6 -- ns
Data holding time LVDS mode (350mV) 0.75 1.1 -- ns

Figure 1.5 performance parameter list

Curve diagram of Main characteristics

1. Test condition for the test result of DNL, INL:
Sampling rates (SR) : fcx=250MHz;
Frequency of input signal fiy=10MHz;

Test result: DNL: +0.8/-0.75 LSB

INL: +4.1/-3.8 LSB

DML =408/ -07515B. 0 missingcodes (DNL<=-0'9), 0 missing decision Jevels (DNL=>=0.9
T T T T T T T T
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Figure 1.6 Test result of DNL and INL

2. Test condition for the test result of dynamic parameter:

Sampling rates (SR) : fcx=250MHz;
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Frequency of input signal: fiy=10MHz;
Test result: SFDR=78dB;

HD2, 3nd=78dB;

HD4nd=83dB;
SNR=68.6dB;
SNR = 56 6097(dBFS)
o Erren SINAD = 67.68165(dBFS)|_
' ' ' " |ENCE = 10.9723(Bits)
- R — HD2 = -78.214{dB) 5
HD3 = -79.1687(dB)
+Z i R SFDR =78214(dB) ]
e SFDR23 =78.214(dB)
SFDR4 =83.7927(dB)
- THD =74 5007(dB)  H
= Fund = -1.0814(dBFS}
e Gain = -0 5737(FS%) [|
% R O S S s Offset = -1.6686(mV)
2
P e e =
o - 3
L R e .
R R ot o s R R o e L T
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Figure 1.8 dynamic performance index VS frequency
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Typical Application Circuit

1. Generation

The 14-bit A/D Converter (Analog-to-Digital Converter) is monolithic integrated circuits
manufactured using CMOS Technology. It has characteristics of high sampling rate, small linear
error, offset gain factor calibration, interface control and so on. Through SPI interface, the
converter can configure operating condition of interior circuit, input offset and full-scale input
range. The Analogue input which is differential input is AC-coupled or DC-coupled input. DC Bias
is set in the interior of clock input circuit which input must be DC-coupled.

This Converter has characteristics of high speed and high precision. A new design approach is
taken advantage in this A/D Converter to achieve high dynamic performance as well as
ultra-low-power at 1.8V supply. It is can be used for multi-carrier broadband communication
application.

2. Analogue input

Analogue input use differential structure based on open-off capacity, this structure has capacity
of sampling and holding function. As shown in Figure 1.9, the differential structure appear to
better AC character. The common-mode voltage of Differential input of INP and INM is 0.95V,

this voltage is provided by pin Vcv. The maximum swing of differential input is 2VPP.

© 2025 CoreadDvices Micro. -9 Chinese version:CD41AD49
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Figure 1.9 equivalent circuit of analog input

3. Driver circuit
Fig. 2.0 (a) and Fig. 2.0 (b) show two Configurations for driver circuit: one is optimized from low
bandwidth and the other is optimized from high bandwidth (The purpose of using high

bandwidth is to support high input frequency).

3.6nH
10Q to 15Q M INP

T * YA ® -

g 01uF 250 %500

3.3pF

1ndul
ELUEIETT]
_\/\/\/\_
s
4
o
2

250

50Q !

z
=

[ S ———

100 to 150 CD41AD49

3.6nH

Common Mode

Figure 2.0 (a) low-frequency analog input drive circuit
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10Q to 15Q INP
T2 T1 W% | Sl

0.1pF ° -———- -
1
| 0.1uF
’ In
ol
1
1= =
|

e ] ——
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1ndu
|enuaiaig

250 I
|

|
l
L | I
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10Q to 150 CD41AD49

Common mode

Figure 2.0 (b) high-frequency analog input drive circuit

10Q to 15Q INP
T2 T1 W% | Sl

|
0.1uF ° [ppp——— - ! !
1 | o | |
° | ! 0.1pF 230 _ = !
I I 22 L
L= in =T
] ] o |
— | = 1= —_ 250 - | |
b1 ! I
= INM[ ! '

- 1:1 1:1 VW & ————J
10Q to 15Q CD41AD49

Common mode

Figure 2.1 drive circuit of transformer of one forth

Figure 12 illustrates in each case aid of band pass or lowpass filters is need to obtain dynamic
performance the circuit need, The result of using this filter would produce lower source
impedance and the advantage of it is not only to absorption peak but also not to cause
performance degradation.

4. Clock input

Clock input of product can be driven by either difference (Sine wave generator, LVPECL or LVDS)
or single end (LVCMOS). Application of transformer coupling in driving circuit could be adopted
as sinusoidal clock signal inputting and in the same application of alternating current coupling as

LVPECL or LVDS inputting. Figure 2.2 illustrates an equivalent circuit for clock input.

© 2025 CoreadDvices Micro. 11- Chinese version:CD41AD49
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Figure 2.2 equivalent circuit of input clock

Figure 2.3 illustrates single-ended clock driving circuit, Figure 2.3 illustrates differential clock
driving circuit.

0.1uF

Codk o, || CLKP o— F—— cwe

Differential clock input

VCM

0.1pF
J_ | | CLKM f{ ’7 CLKM

Figure 2.3 single-ended clock driving circuit Figure 2.4 differential clock driving circuit
5. Digital Function
The default mode of devices is low latency mode and, in this mode, none digital function of
devices switch ON. the ’‘low latency mode ' registers are filled with "1 .The function which
can initialize digital function include gain calibration, Offset calibration and test mode, refer to

Figure 2.5.

© 2025 CoreadDvices Micro. 12- Chinese version:CD41AD49
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Output
Interface
1:Dk2t 14b
14b > Digital Function >
DDR LVDS
Or COMS

Figure 2.5 differential clock driving circuit

Register MapI

Register | Default
Register data
Address value

A[7:0] D[7:0]1(H
(Hex) ex)

D6 D5 D4 D3 D2 D1 DO

00 00 0 0 0 0 0 0 Reset Readout

LVDS Swing Programming:
000000 = Default LVDS swing; +350mV with external 100Q
termination
011011 = Increase LVDS swing to +410mV
01 00 i 0 0
110010 = Increase LVDS swing to +465mV
010100 = Increase LVDS swing to +570mV
111110 = Decrease LVDS swing to £200mV

001111 = Decrease LVDS swing to +125mV
03 00 0 0 0 0 0 0 High Perf Mode 1

© 2025 CoreadDvices Micro. S13- Chinese version:CD41AD49
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Gain
Setting
0=
Gain
. enable
Gain Programmable: g If Test Mode
0000 = 0dB gain (default) the 000 = Normal operation
0001 = 0.5dB gain low-lat 001 = All outputs are 0
0010 = 1.0dB gain 010 = All outputs are 1
0011 = 1.5dB gain :‘Oc;le 011 = Output switching mode
0100 = 2.0dB gain . In CD41AD49, D[13:0] is 01010101010101 and
0101 = 2.5dB gain IS. 10101010101010
25 00 . disable .
0110 = 3.0dB gain d the 100 = Output digital ramp
0111 = 3.5dB gain L In CD41ADA49, the output data increases by 1LSB in
1000 = 4.0dB gain gamnis each clock cycle within the range of 0 to 16383
1001 = 4.5dB gain Zently by 101 = Output custom mode (Set the custom mode
1010 = 5.0dB gain the using registers Ox3F and Ox40)
1011 = 5.5dB gain 110 = Not used
1100 = 6.0dB gain S:lN 111 = Not used
1=
Gain
disable
d.
LVDS LVDS Data Buffer Strength
Output | 0 = 100Q external node (default
Clock strength);
Buffer 1 = 50Q external node (double
Strengt = strength)
h
0=
26 00 0 0 0 0 0 0 10002
external
node
(default
strength
)i
1=50Q
external
node

© 2025 CoreadDvices Micro. -14- Chinese version:CD41AD49
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(double
strength
)
Offset
Correcti
on
Setting
Data format: 0=
00 = The DFS pin | Offset
controls the data = correcti
D 00 format selection. o'n is 0 0 0 0 0
10 = Two's disable
complement. d;
11 = Offset 1=
binary. Offset
correcti
on is
enable
d.
Traditional Mode High Bits D[13:6]
3F 00 In CD41ADA49, these bits configure the traditional output mode where data bits 13 to 0 are formatted as
D[13:0] in traditional mode.
40 00 Traditional mode D[5:0] 0 0

© 2025 CoreadDvices Micro. -15- Chinese version:CD41AD49
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LVDS/CMOS
Interface
Selection:

00 = DFS pin
controls LVDS or
CMOS interface
selection

10 = DFS pin
controls LVDS or
CMOS pin
interface
selection

01 = DDR LVDS
interface

11 = Parallel

CMOS interface

Note: DFS = Data
Format Select

CMOS Output
Clock  Strength
Control:

00 = Maximum
strength
(recommended
and used for

specified timing)
01 =
strength

Medium

10 = Low strength

11 = Very low
strength
Note: Higher

strength provides
better
integrity but may

signal

increase EMI.

Enable
Output
Clock
Rising
Edge:
0=
Disabl
e
output
clock
rising
edge
1=
Enable
output
clock
rising
edge
Note:
This
setting
affects
the
clock
signal
edge
used
for
data
transm

ission.

Output Clock
Rising Edge
Control (Controls
rising edge
position):

LVDS Interface:

00 = Default
position  (timing
specified  under

this condition)

01 = Setup
reduced by 500ps,
Hold increased by
500ps

10 = Data
transition aligned
with rising edge
11 = Setup
reduced by 200ps,
Hold increased by
200ps

Note:
Adjustments
optimize  timing
margins for
specific
applications.

Enable the falling edge of the
output clock:

0 = Disable the falling edge of
the output clock

1 = Enable the falling edge of
the output clock

© 2025 CoreadDvices Micro.
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42

00

Enable the falling
edge of the
output clock:

0 = Disable the
falling edge of
the output clock
1 = Enable the
falling edge of
the output clock

Disabl
e Low
Latenc
y
Mode:
0 =
Low
latency
mode
is
enable
d, and
gain,
test
mode,
and
offset
correct
ion are
disable
d;

1 =
Low
latency
mode
is
turned
off,
and
the
digital
algorit
hm
functio
n is
enable
d.

Standb
y
Mode:
0 =
Normal
operati
on.

1 =
Only
the
ADC
and the
output
buffer
are
powere
d off.
The
interna
I
referen
ce is
activat
ed, and
the
standb

wake-u
p time
is fast.

© 2025 CoreadDvices Micro.
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Power-
off:

0 =
Normal
operati
on;

1 =
Comple
te
power-
off. The
ADC,
internal
referen
ce, and
output
buffer
are all

43 00 0

powere
d off,
and the
wake-u
p time
is slow.

4A 00 0 0

Output
Buffer
Power
Down:
0 =
Output
data
and
clock
pins
enable
d;

1 =
Output
data
and
clock
pins
powere
d down

Note:
When
powere
d

down,
outputs
are in
high
impeda
nce
state.

LVDS Swing Control:

00 = LVDS swing control using the LVDS
swing register is disabled;

01 = Not used;

10 = Not used;

11 = LVDS swing control using the LVDS
swing register is enabled.

Note: Only bit combinations 00 and 11 are

functional.

High-performance Mode 2:

0= Default performance after
0 reset;

1=Set the best performance for
high-frequency input signals.

© 2025 CoreadDvices Micro.
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Set Offset Base: When offset correction is enabled, the final

converged value after offset correction becomes the code

value in the ADC. By programming these bits, a base value

can be added to the final converged value.
CD41AD49 Values and Bases:

011111
011110
011101
BF 00 -
000000
111111
111110

100000

31LSB
30LSB
29LSB

OLSB

-1LSB
-2LSB

-32LSB

Note: LSB = Least Significant Bit. Binary values from 011111

to 100000 represent a range from +31 to -32 LSB.

Freeze
Offset
Correct
ion:

0=
Offset
correcti
on s
not
frozen;
1=
Offset
correcti

CF 00

on is
frozen.

Note:
When
frozen,
the
current
offset
correcti
on

Offset Correction Time Constant:Value
Time Constant (Cycles)
0000 1M

0001 2M

0010 4M

0011 8M

0100 16M

0101 32M

0110 64M

0111 128M

1000 256M

1001 512M

1010 1G

1011 2G

© 2025 CoreadDvices Micro.

-19-

Chinese version:CD41AD49


http://coreadc.com/en
http://coreadc.com/

Coreag%\ggéﬁ CD41AD49 Operation instruction

value is
maintai
ned.

SFDR/SNR Trade-off in Gain Configuration.The CD41AD49 features a gain adjustment function to
improve SFDR. Gain can be set from 0 to 6dB via the gain register shown above. The table below
shows the relationship between gain settings and analog input ranges. SFDR improvement
comes at the cost of SNR, which decreases by approximately 0.5 to 1dB per gain step. The rate of
SNR decline slows for high-frequency inputs, making gain configuration particularly effective for
high-frequency signals where SFDR improves significantly with minimal SNR loss. This feature
enables SFDR/SNR trade-off optimization.

After reset, the gain configuration function is disabled in low-latency mode. To enable:

1.Disable low-latency mode (DIS LOW LATENCY = 1).

2.These settings enable gain and set the device to 0dB gain mode.

© 2025 CoreadDvices Micro. -20- Chinese version:CD41AD49
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3.For other gain settings, configure the gain bits in the register.
Note: SNR degradation is approximately 0.5-1dB per dB of gain increase, with reduced impact at

higher frequencies.

Default after reset 2
Programmable 1.78
Programmable 1.59
Programmable 1.42
Programmable 1.26

Programmable 1.12

mu-l.hwl\)—‘0|

Programmable 1.00

Matters Need AttentionI

1. Installation:

1) The shipshape ground is required for the circuit board of application object.

2) The application object should used multiwiring board including independence ground layer.
3) The digital grounding and analog grounding of circuit board of application object should be
separated as far as possible, digital line can not arrange beside of analog line or under the ADC.
4) AVDD, DRVDD and VCM should connect to ceramic bypass capacity of high quality and bypass
capacity should approach pins, the line connecting pins to the bypass capacity is the shorter the
better and the wider the better.

2. Usage:

1) Differential input should approach as much as possible and parallel each other.

2) Input wires should be short as much as possible to minimize the input of parasitic capacitance
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and noise.

3) For better rejection of heat and obtain better performance, motherboard of chip should be
soldering to the big ground terminal of PCB, in this way thermal performance of package would
be take advantage to the maximum.

4) It is important that the ground of chip should be connected to the PCB through as many
channels as possible and plentiful area.

3. Protection:

1) Electrostatic Charge is easy to accumulate on human body and test equipment, discharge will
be probably generated in the case of without notice. Although this product has special
protection circuit for ESD, high energy electrostatic discharge may cause permanent damage to
the device. It is recommended that the appropriate measure of ESD protective should be taken to
avoid that the devices not to meet its published specifications or loss function.

2) Stresses beyond those listed under “maximum ratings” may cause permanent damage to
the device. These are stress ratings only and functional operation of the device at these or any
other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect

device reliability.
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Common Failure Treatment methodI

1.zero output signal: Checking whether the Power supply voltage, Input Signal or clock are
correct loading.

2.overflow signal occurs: Checking whether reference circuit is normal operation and whether
amplitude of input signal is OK.

3.the device is unstable: Checking the power for guaranteeing stability of supply voltage.

Package Outline DimensionsI
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Package/Order ing InformationI

MODEL TEMPERATURE PACKAGE DESCRIPTION PACKAGE OPTION

CD41AD49QF -40°C-85°C QFN-48 Tray, 260
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Revision LogI

Revision Reason for Modified | Reviewed
Version Change content Note
date Change

Regular

2025.5.20 Initial version
update
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